Comparison of the relaxant effects of diazepam, flunitrazepam and midazolam on airway smooth muscle.
The mechanisms by which benzodiazepines produce muscle relaxation and respiratory depression are not known, but they may include actions on peripheral benzodiazepine receptors or central GABA receptors, or a direct action on airway smooth muscle may also be involved. We have compared, therefore, the effects of diazepam, flunitrazepam and midazolam on airway tone by measuring isometric tension of guineapig trachealis muscle. Cumulative concentrations of diazepam, flunitrazepam and midazolam caused concentration-dependent relaxation of resting tone in the tracheal smooth muscle with no significant differences in pD2 values (-log EC50--an index of potency) or intrinsic activities (% of maximum response) for relaxations for the three compounds. Pretreatment with propranolol 10(-6) mol litre-1, flumazenil 10(-7) and 10(-6) mol litre-1 or PK11195 10(-6) mol litre-1 had no effect on diazepam- or midazolam-induced relaxation. Diazepam 3 x 10(-6) mol litre-1 pretreatment shifted the concentration-response curves for acetylcholine, histamine and serotonin (5-HT) to the right by a factor of approximately 2. Flunitrazepam 3 x 10(-6) mol litre-1 pretreatment also shifted the curves for histamine and 5-HT similarly to the right, whereas midazolam pretreatment did not inhibit any agonist-induced contractions. These results suggest that benzodiazepines relax airway smooth muscle, not via neural pathways or central and peripheral benzodiazepine receptors, but by a direct action on airway smooth muscle.